Experimental study on oral sulfhydryl as an adjuvant for improving nitrate ester tolerance in an animal model.
As an initial step in exploring the feasibility of oral sulfhydryl as an adjuvant for improving nitrate ester tolerance, this study was designed to experimentally test the adjuvant therapy in a rabbit model of atherosclerosis (AS). New Zealand white rabbits with induced AS were randomly divided into four groups: AS group, AS + nitrate ester group, AS + nitrate ester tolerance group, and AS + drug combination group. Additionally, four equivalent groups with healthy New Zealand white rabbits without AS were also conformed. After feeding the animals for 5 days, the concentrations of superoxide anion (•O2-), superoxide dismutase (SOD), malondialdehyde (MDA), nitric oxide (NO), and endothelin-1 (ET-1) in blood and the relaxation response of the aortic ring were determined in each subject. The vascular plaques in different treatment groups were assessed by Hematoxylin and eosin (HE) staining to investigate the therapeutic value of sulfhydryl as coadjuvant for improving nitrate ester tolerance, and changes in blood vessels in different treatment groups were studied by immunohistochemical assays. Our results showed no significant differences through time in the concentrations of •O2-, SOD, MDA, NO, ET-1 between the healthy control and the nitrate ester groups (p > 0.05). The levels of SOD and MDA in the nitrate ester tolerance group increased with time, however, the levels of •O2-, NO and ET-1 decreased gradually (p < 0.05). The NO, •O2- and ET-1 levels in both the AS and AS + nitrate ester tolerance groups were significantly decreased, but SOD and MDA were significantly increased (p < 0.05). SOD and MDA in the AS + nitrate ester group decreased gradually with time, but •O2-, NO- and ET-1 levels increased (p < 0.05). The levels of SOD and MDA in the AS + drug combination and the drug combination group decreased significantly with time, in contrast, those of •O2-, NO- and ET-1 increased (p < 0.05). The results of HE staining proved that the atherosclerosis model was established successfully. We conclude the use of a sulfhydryl compound as an adjuvant significantly reduced nitrate ester tolerance, and this strategy was safe and looks promising for humans.